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(57) Abstract: Method for telemoni taring the condition and state 
of an elevator and for determining its need for maintenance by per- 
forming an automatic test run of the elevator car ( 1 ) in the eleva- 
tor shaft ( 2 ) to collect data for use in an elevator telemonitoring 
process. The method of the present invention is characterized in 
that the aforesaid test run comprises a number of automatic test 
run cycles synchronized with respect to each other 
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METHOD AND ARRANGEMENT FOR TELEMONITORING AN ELEVATOR 

The present invention relates to a method as defined 
in the preamble of claim 1 for telemonitoring the con- 
5 dition and state of an elevator and for determining 
its need for maintenance- The invention also relates 
to an arrangement as defined in the preamble of claim 
16 for telemonitoring the condition and state of an 
elevator and for determining its need for maintenance. 

10 

Condition monitoring refers to the procedures whereby 
the condition of equipment is generally observed by 

» 

measuring parameters the changes of which reflect a 
change in the condition of the equipment. In condition 

15 monitoring in general, the condition of equipment is 
monitored regularly and when the condition changes, a 
more accurate fault diagnosis can be made. Fault diag- 
nostics again refers to the procedures used to detect 
and identify a fault and to determine the cause of the 

20 fault. The most important function of a fault diagnos- 
tics system is to detect the fault reliably and safely 
as early as possible. Sometimes a fault diagnostics 
system is programmed to suggest a solution for elimi- 
nating the fault detected. The aforesaid principle is 

25 also utilized in telemonitoring of the condition and 
state of elevators and likewise in the determining of 
the need for preventive maintenance of elevators. 

In telemonitoring of the condition and state of eleva- 
30 tors, the elevators themselves provide and indication 
of faults to be expected. Thus, the degree of wear of 
components can be detected before they break down com- 
pletely. It is therefore possible to preset a fixed 
target value for the failure frequency of elevators to 
35 measure the reliability and quality of the elevator. 
For example, the target per annum for each elevator 
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could be set at only one fault interrupting the pas- 
senger's elevator journey. 

The aim of preventive maintenance of an elevator is to 
5 eliminate the deterioration of the condition and per- 
formance of the equipment occurring in consequence of 
environmental effects, use and wear. Environmental 
factors .and harder-than-anticipated use accelerate 
wear of the elevator and may lead to faults. For exam- 

10 pie, transporting big and heavy objects on an elevator 
designed for passenger traffic may result in a loosen- 
ing of joints, changes of adjustments and impairment 
of the quality of operation of the elevator. Environ- 
mental factors such as dust, dirt, temperature and 

15 moisture additionally affect the condition and rate of 
wear of the elevator. If the elevators are not serv- 
iced in time, they may develop faults that either pre- 
vent passengers from using the elevator at all or im- 
pair the quality of operation of the elevator in a de- 

20 cisive way, e.g. the door operation becomes noisy or 
too slow. The scheduling of preventive maintenance of 
elevators has conventionally been done either via pe- 
riodic visits set on certain dates in the calender or 
based on the extent of usage. 

25 

Prior-art technology is described in published appli- 
cation GB 2226428 (B66B 5/02), from which a telemoni- 
toring and diagnostics system comprising several ele- 
vators and their monitoring terminals and a telemoni- 

30 toring center communicating with them is known. Each 
elevator monitoring terminal observes the history and 
state of operation and deviations from the normal 
state of the elevator and sends the information peri- 
odically to the maintenance center, which generates 

35 the maintenance commands. This system is used to moni- 
tor door faults, door drives, condition of the motor, 
the stopping position and brakes of the elevator, op- 
eration of the control system, rope elongation, etc. 
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The maintenance center, communicating with the afore- 
said elevator monitoring terminals over telephone 
lines, is provided with a diagnostics program and a 
monitor for receiving and analyzing the operation data 
5 and history. By these means, based on information ob- 
tained from the operation history of the elevators, 
the system tries to prevent faults caused by aging. 

The known state of the art is also represented by pub- 
10 lished application JP228046/1999 , which discloses a 
telemonitoring system for elevators. In this system, 
information is collected from inside the elevator by 
means of cameras and microphones, and the information 
describing the condition of the car is sent to a 
15 telemonitoring unit, whereafter a decision making unit 
makes decisions regarding abnormal conditions. Problem 
situations detected are reported to the telemonitoring 
center. In this system, the elevator in which problems 
have been detected is also sent instructions for cop- 
20 ing with the problems. In the system presented in this 
publication, the cameras - and microphones are active 
even when passengers are present in the elevator. 

The problem with prior-art solutions is that the in- 
25 formation collected about the elevator is not neces- 
sarily always sufficiently accurate, in consequence of 
which the elevator telemonitoring system may give a 
false alarm based on an incorrect interpretation. 

30 The object of the present invention is to overcome the 
drawbacks of the aforesaid prior art. 

In precise terms, the method of the invention for 
telemonitoring the condition and state of an elevator 
35 and determining its need for maintenance is character- 
ized by what is presented in the characterization part 
of claim 1. The arrangement of the invention for 
telemonitoring the condition and state of an elevator 
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and determining its need for maintenance is character- 
ized by what is presented in the characterization part 
of claim 16. The features of preferred embodiments of 
the invention are disclosed in the subclaims. 

5 

The method of the invention provides significant ad- 
vantages as compared with prior-art technology. 

The advantage achieved by the invention is that the 
10 information collected about the elevator is suffi- 
ciently accurate because the test run comprises sev- 
eral test run cycles of equal length in time and dis- 
tance and synchronized with each other in respect of 
the duration of and distance traveled during the test 
15 run. Therefore, it is possible to compare the informa- 
tion collected during different test run cycles be- 
cause on each test run cycle the elevator car is al- 
ways at the same floor after the same length of time. 
Thus, it is also possible to more effectively prevent 
20 the possibility of a false elevator fault alarm. 

The present invention concerns a method for telemoni- 
toring the condition and state of an elevator and de- 
termining its need for maintenance by performing an 

25 automatic test run of the elevator car in the elevator 
shaft to collect information for use by an elevator 
telemonitoring process. According to the method of the 
invention, the aforesaid test run comprises several 
automatic test run cycles synchronized with each other 

30 so that information is collected as a function of time 
and traveling distance of the elevator car. According 
to a preferred embodiment of the invention, the number 
of test run cycles mentioned above is three. In the 
method, information is collected by means of devices 

35 provided in connection with the elevator car for col- 
lecting audio data and video data and door data and 
car movement data and car stopping data for use as 
measurement data. These aforesaid measuring devices 
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collecting measurement data include e.g. video cam- 
eras, microphones, acceleration sensors, car load 
weighing devices, photocells, etc. 

5 Several test run cycles as mentioned above are per- 
formed, their number being not limited in any way. The 
number of test run cycles performed is preferably 
three . 

10 According to a preferred embodiment of the invention, 
the method comprises testing whether the test run cy- 
cles for testing the elevator car can be started by 
testing in some way before starting the test run cy- 
cles whether the aforesaid elevator car is empty, e.g. 

15 by checking by some method or means whether there are 
people or goods present in the elevator car. 

According to the method of the invention, as the 
starting place for the aforesaid elevator car is 

20 sought a given floor, whereupon car calls to the other 
floors are issued to begin a first test run cycle of 
the elevator car from the starting place, and the 
audio and video data of a first video camera placed 
inside the elevator car and the door data and car 

25 movement data and car stopping data are saved as meas- 
urement data. 

According to the method of the invention, as the 
starting place for the aforesaid elevator car is 

30 sought a given floor, whereupon car calls to the other 
floors are issued and then a second test run cycle of 
the elevator car is started from the starting place, 
the audio and ' video data of a second video camera 
placed below the elevator car and the door data and 

35 car movement data and car stopping data are stored as 
measurement data. 
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According to the method of the invention, as the 
starting place for the aforesaid elevator car is 
sought a given floor, whereupon car calls to the other 
floors are issued and then a third test run cycle of 
5 the elevator car is started from the starting place, 
the audio and video data of a third video camera 
placed on top of the elevator car or in the machine 
room of the elevator and the door data and car move- 
ment data and car stopping data are stored as measure- 
10 ment data. 

According to the method of the invention, a mean value 
is calculated from the measurement data comprising the 
door data and car movement data and car stopping data 
15 for the first, second and third test run cycles of the 
aforesaid elevator car. After this, according to the 
invention, the mean value thus calculated is compared 
to a reference value corresponding to a normal condi- 
tion or state of the elevator. 

20 

The invention also relates to an arrangement for 
telemonitoring the condition and state of an elevator 
and determining its need for maintenance by performing 
an automatic test run of the elevator car in the ele- 

25 vator shaft to collect information for use by an ele- 
vator telemonitoring process. According to the present 
invention, the arrangement comprises video cameras 
provided in connection with the elevator car for col- 
lecting video data and audio data, and door data and 

30 car movement data and car stopping data, which are 
collected and are stored during a test run comprising 
a number of automatic test run cycles synchronized 
with each other. 

35 According to a preferred embodiment of the invention, 
arranged in connection with the elevator car is a 
first video camera placed inside the elevator car for 
collecting video and/or audio data and a second video 
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camera placed below the aforesaid elevator car. Ac- 
cording to the invention, arranged in connection with 
the elevator car is a third video camera collecting 
video and/or audio data and placed on top of the 
5 aforesaid elevator car or alternatively in the machine 
room of the elevator in immediate vicinity of the 
drive machine of the elevator. 

In the following, the invention will be described in 
10 detail with reference to the attached drawings, 
wherein 

Fig. 1A represents an arrangement according to the 
best embodiment of the invention for telemonitoring 
15 the condition and state of an elevator, 

Fig. IB represents another arrangement according to 
the invention for telemonitoring the condition and 
state of an elevator, 

20 

Fig. 2 presents a block diagram visualizing the method 
of the invention. 

Fig. 1A represents an arrangement according to the 
25 best embodiment of the invention for telemonitoring 
the condition and state of an elevator, wherein the 
condition and state of the elevator are telemonitored 
and its need for maintenance is determined by perform- 
ing an automatic test run of the elevator car 1 in the 
30 elevator shaft to collect information for use in an 
elevator telemonitoring process. 

The above-mentioned arrangement comprises video cam- 
eras 3, 4, 5 provided in connection with the elevator 
35 car 1, which are used to collect information for use 
in the telemonitoring of the condition and state of 
the elevator. Also provided in connection with the 
elevator are means for collecting door data and means 
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for collecting car movement data and means for col- 
lecting car stopping data, which are likewise used to 
collect information for use in the telemonitoring of 
the condition and state of the elevator. The elevator 
5 car 1 comprises a wireless transmitter 6 for transmit- 
ting the collected measurement data to a receiver 7, 
which communicates with an elevator-specific monitor- 
ing terminal 8 provided with a special card. This 
aforesaid monitoring terminal 8 again sends the meas- 
10 urement data over a communication link to a mainte- 
nance center 9 for analysis. The aforesaid communica- 
tion link for transmitting the measurement data may 
preferably consist of a telephone connection or an 
Internet connection or some other wireless connection. 

15 

According to this embodiment, the aforesaid video cam- 
eras collecting information about the elevator are so 
disposed that the first video camera 3 is placed in- 
side the elevator car 1 and the second video camera 3 
20 is placed below the elevator car 1 while the third 
video camera 5 is placed on top of the elevator car 1. 

Fig. IB represents another arrangement for monitoring 
the condition of an elevator, which is like the ar- 

25 rangement for telemonitoring the condition and state 
of an elevator except that the third video camera 5 
collecting information is disposed in the immediate 
vicinity of the elevator drive machine 11 in the ma- 
chine room 10 of the elevator. This arrangement is ad- 

30 vantageous in the detection of faults occurring in the 
drive machine 11 of the elevator. 

Fig. 2 visualizes a method according to the present 
invention associated with the telemonitoring of eleva- 
35 tors, in the form of a block diagram visualizing the 
method of the invention as a step-by-step procedure. 
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The invention discloses a method for telemonitoring 
the condition and state of an elevator and determining 
its need for maintenance by performing an automatic 
test run of an elevator car 1 in an elevator shaft 2 
5 to collect information for use in an elevator telemo- 
nitoring process. The method of the invention is char- 
acterized in that the aforesaid test run comprises 
several automatic test run cycles synchronized with 
each other. According to a preferred embodiment of the 
10 invention, the number of above-mentioned test run cy- 
cles is three. 

In the method, first a check is carried out to estab- 
lish whether all the synchronization parameters are 

15 fulfilled. If all the aforesaid synchronization pa- 
rameters are fulfilled, then it is concluded that syn- 
chronization prevails, whereupon the aforesaid test 
run cycles are started. This an essential feature of 
the invention, because the automatic test run cycles 

20 according to the invention can thus be carried out in 
synchronization with each other, rendering the afore- 
said test run cycles mutually comparable so that com- 
parable data is produced during them. One of the most 
important synchronization parameters is the traveling 

25 times between the floor designated as the starting 
floor and each one of the other floors, which travel- 
ing times must be the same on each test run cycle. An- 
other synchronization parameter is the stopping time 
at each floor during each test run cycle, which stop- 

30 ping times preferably must be the same for each floor 
during every test run cycle. 

During the test run cycles of the elevator to be 
telemonitored, audio and video data and door data and 
35 car movement data and car stopping data is collected 
as measurement data by using means specially applica- 
ble for this purpose. 
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In the method of the invention, a test is performed to 
establish whether it is possible to carry out the test 
run cycles of the aforesaid elevator car 1. This can 
be implemented by testing in some way before starting 
5 the test run cycles whether the aforesaid elevator car 
1 is empty. This may be based e.g. on utilizing the 
car load weighing device so that, the weight of an 
empty car being known, it will be established before 
starting the test run cycles whether there are any 
10 people present in the aforesaid elevator car 11 or 
not. 

During the next step in the procedure according to the 
method of the invention, as the starting place for the 
15 aforesaid elevator car 1 is sought a given floor, 
whereupon car calls to the other floors are issued, 
whereupon the first test run cycle of the aforesaid 
elevator car 1 is started from the aforesaid floor 
designated as the starting place, and the audio and 

2 0 video data of the first video camera 3 placed inside 

the aforesaid elevator car 1 and the door data and car 
movement data and car stopping data are stored as the 
measurement data obtained for the first test run cy- 
cle. 

25 

During the next step in the procedure according to the 
method of the invention, as the starting place for the 
aforesaid elevator car 1 is sought a given floor, 
whereupon car calls to the other floors are issued, 

3 0 whereupon the second test run cycle of aforesaid ele- 

vator car 1 is started from the aforesaid floor desig- 
nated as the starting place, and the audio and video 
data of the second video camera 4 placed below the 
aforesaid elevator car 1 and the door data and car 
35 movement data and car stopping data are stored as the 
measurement data obtained f or the second test run cy- 
cle. 
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After this, according to the method of the invention, 
as the starting place for the aforesaid elevator car 1 
is sought a given floor, whereupon car calls to the 
other floors are issued, whereupon the third test run 
5 cycle of the aforesaid elevator car 1 is started from 
the aforesaid floor designated as the starting place, 
and the audio and video data of the third video camera 
5 placed on top of the aforesaid elevator car 1 or in 
the elevator machine room and the door data and car 
10 movement data and car stopping data are stored as the 
measurement data. 

At this stage, the measurement data for each test run 
cycle have been stored for used in the elevator condi- 
15 tion monitoring system. 

After this, based on the method, a mean value is cal- 
culated from the measurement data comprising the door 
data and car movement data and car stopping data for 
20 the first, second and third test run cycles of the 
aforesaid elevator car 1. 

Next, the mean value thus calculated is compared to a 
reference value corresponding to a normal condition or 

25 state of the elevator. Based on this comparison, the 
elevator condition monitoring system knows whether a 
failure is likely to occur in the elevator system in 
the near future or not. Thus, it is possible to start 
preventive maintenance operations in time before a 

3 0 failure occurs and to prevent the interruption of the 
elevator journey of passengers who may be present in 
the elevator car. 

According to the invention, the aforesaid first, sec- 
35 ond and third test run cycles of the aforesaid eleva- 
tor car 1 are preferably started from the same floor 
designated as the starting floor. 
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According to an embodiment of the method of the inven- 
tion, the floor designated as the starting place of 
the test run cycle for the aforesaid elevator car 1 
may be the top floor. 

5 

According to another embodiment of the invention, the 
aforesaid first, second and third test run cycles of 
the aforesaid elevator car 1 are synchronized so that 
each floor-to-floor trip is started with a separate 

10 synchronization. In this case, each car call is issued 
from the destination floor of the previous car call. 
For example, the elevator car is driven from the first 
floor to the second floor and a car call to the next 
i.e. third floor is not given until the door has been 

15 closed and the elevator is ready to continue. By di- 
viding the test run cycles into short stretches in 
this manner, the error accumulated during the test run 
cycle is minimized, which is advantageous especially 
in the case of high buildings. 

20 

In addition, according to the method, the test run cy- 
cles of the aforesaid elevator car 1 are repeated as 
many times as necessary, measuring the same or differ- 
ent information. 

25 

In the foregoing, the invention has been described by 
way of example with reference to the attached drawings 
while different embodiments of the invention are pos- 
sible in the scope of the inventive concept defined in 
30 the claims. 



35 



WO 03/066497 



PCT/FI03/00085 



13 



CLAIMS 



1. Method for telemonitoring the condition and state 
of an elevator and for determining its need for main- 

5 tenance by performing an automatic test run of the 
elevator car (1) in the elevator shaft (2) to collect 
data for use in an elevator telemonitoring process, 
characterized in that the aforesaid test run comprises 
a number of automatic test run cycles synchronized 
10 with respect to each other so that information is col- 
lected as a function of time and the distance traveled 
by the elevator car (1) . 

2. Method according to claim 1, characterized in that 
15 the test run preferably comprises three test run cy- 
cles mentioned above. 

3 . Method according to claim 1 or 2 , characterized in 
that, during the aforesaid test run cycles, audio data 

20 and video data and door data and car movement data and 
car stopping data is collected. 

4. Method according to claim 3, characterized in that 
a test is executed to determine whether it is possible 

25 to start the test run cycles of the aforesaid elevator 
car (1) . 

5. Method according to claim 3, characterized in that, 
before the test run cycles are started, a test is exe- 

30 cuted to determine whether the aforesaid elevator car 
(1) is empty. 

6. Method according to claim 3, characterized in that, 
before the test run cycles are started, the aforesaid 

35 elevator car (1) is checked for the presence of people 
in the car. 
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7 . Method according to any one of the preceding 
claims, characterized in that as the starting place 
for the aforesaid elevator car (1) is sought a given 
floor, whereupon car calls to the other floors are is- 

5 sued, whereupon the first test run cycle of the eleva- 
tor car (1) is started from the aforesaid starting 
place, the audio and video data of a first video cam- 
era (3) placed inside the aforesaid elevator car (1) 
and the door data and car movement data and car stop- 
10 ping data are saved as measurement data. 

8. Method according to any one of the preceding 
claims, characterized in that as the starting place 
for the aforesaid elevator car (1) is sought a given 

15 floor, whereupon car calls to the other floors are is- 
sued, whereupon the second test run cycle of the ele- 
vator car (1) is started from the aforesaid starting 
place, the audio and video data of a second video cam- 
era (4) placed below the aforesaid elevator (1) car 

20 and the door data and car movement data and car stop- 
ping data are stored as measurement data. 

9 . Method according to any one of the preceding 
claims, characterized in that as the starting place 

25 for the aforesaid elevator car (1) is sought a given 
floor, whereupon car calls to the other floors are is- 
sued, whereupon the third test run cycle of the eleva- 
tor car (1) is started from the aforesaid starting 
place, the audio and video data of a third video cam- 

30 era (5) placed on top of the elevator car or in the 
machine room of the elevator and the door data and car 
movement data and car stopping data are stored as 
measurement data. 

35 10. Method according to claim 9, characterized in that 
a mean value is calculated from the measurement data 
comprising the door data and car movement data and car 
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stopping data for the first, second and third test run 
cycles of the aforesaid elevator car (1) . 

11. Method according to claim 10, characterized in 
5 that the mean value thus calculated is compared to a 

reference value corresponding to a normal condition or 
state of the elevator. 

12 . Method according to any one of the preceding 
10 claims, characterized in that the aforesaid first, 

second and third test run cycles of the aforesaid ele- 
vator car (1) are started from the same floor desig- 
nated as the starting place. 

15 13 . Method according to any one of the preceding 
claims, characterized in that the aforesaid first, 
second and third test run cycles of the aforesaid ele- 
vator car (1) are started from the top floor. 

20 14. Method according to any one of the preceding 
claims, characterized in that the aforesaid first, 
second and third test run cycles of the aforesaid ele- 
vator car (1) are synchronized so that each floor-to- 
floor trip is started with a separate synchronization. 

25 

15 . Method according to any one of the preceding 
claims, characterized in that the test run cycles of 
the aforesaid elevator car (1) are repeated as many 
times as necessary, measuring the same or different 

30 information. 

16. Arrangement for telemonitoring the condition and 
state of an elevator and for determining its need for 
maintenance by performing an automatic test run of the 

35 elevator car (1) in the elevator shaft (2) to collect 
data for use in an elevator telemonitoring process, 
characterized in that the arrangement comprises video 
cameras (3, 4, 5) provided in connection with the ele- 
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vator car (1) and means for collecting door data and 
means for collecting car movement data and means for 
collecting car stopping data, said means being used to 
collect information during the test run, which com- 
5 prises several test run cycles. 

17. Arrangement according to claim 16, characterized 
in that it comprises in connection with the elevator 
car (1) a first video camera (3) for collecting video 

10 and/or audio data, disposed inside the aforesaid ele- 
vator car (1) , and a second video camera (4) disposed 
below the aforesaid elevator car (1) . 

18. Arrangement according to claim 16, characterized 
15 in that it comprises in connection with the elevator 

car (1) a third video camera (5) for collecting video 
and/or audio data, disposed on top of the aforesaid 
elevator car (1) . 

20 19. Arrangement according to claim 16, characterized 
in that it comprises in connection with the elevator 
car (1) a third video camera (5) for collecting video 
and/or audio data, disposed in the elevator machine 
room (10) in the immediate vicinity of the drive ma- 

25 chine (11) of the elevator. 

20. Arrangement according to claims 16 - 19, charac- 
terized in that the elevator car (1) comprises a wire- 
less transmitter (6) for transmitting the measurement 

30 data to a receiver (7) communicating with an elevator- 
specific monitoring terminal (8) comprising a special 
card. 

21. Arrangement according to claim 20, characterized 
35 in that the aforesaid monitoring terminal (8) sends 

the measurement data over a communication link to a 
maintenance center (9) . 
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